Currently, interpretation of medical images is almost exclusively made by specialized physicians. Although, the next decades will most certainly be of change and computer-aided diagnosis systems will play an important role in the reading process. Assisted interpretation of medical images has become one of the major research subjects in medical imaging and diagnostic radiology. From a methodological point of view, the main attraction for the resolution of this kind of problem arises from the combination of the image reading made by the radiologists, with the results obtained from using Artificial Intelligence based applications that will contribute to the reduction and eventually the elimination of perception errors. This article describes how machine learning algorithms can help distinguish normal readings in brain Computed Tomography from all its variations. The goal is to have a system that is able to detect normal appearing structures, thus identifying normal studies, making the reading by the radiologist unnecessary for a large proportion of the brain Computed Tomography scans.
Introduction
Not only the advent of new methodologies for problem solving but also the emergence of new information and communication technologies has strongly influenced our societies, including their health care systems. Due to such a fine-tuning, Medical Informatics (MI) specialists are ever more involved in managing Information Systems (IS) in health care institutions, in particular of the hospital information ones. Indeed, the monitoring of hospital IS is a fundamental task that has to be followed when one intends to inform the physicians and the management on time, in order to provide a better care.
On the other hand an appropriate design of educational programs in MI and an increasing number of well-trained MI specialists will help to pursue the goal of transforming and improving the delivery of health care through innovative use of information and communication technology. This evolution in technology used in the medical image practice, confront the radiology physicians with a new problem: the capacity to interpret a huge image workload. Indeed, the current workflow reading approaches are becoming inadequate for reviewing the 300 to 500 images of a routine Computed Tomography (CT) of the chest, abdomen, or pelvis, and even less for the 1500 to 2000 images of a CT angiography or functional Magnetic Resonance (MR) study. In fact, image analysis and treatment methods present enormous development and an increasing utilization in the area of medical imaging. Given to the general interest and the impressive growth in Computer Aided Detection and Diagnosis (CADD), the application of Artificial Intelligence (AI) based techniques in the interpretation and diagnosis of medical image became a rapidly growing research field [1] .
For this assessment Brain CT studies were chosen due to its importance in the overall imaging market. Indeed, specialists working in Oporto region, in the North of Portugal, showed that its population, of about 1,500,000 inhabitants, present a yearly average of 450,000 CT analysis, 198,000 (44%) of which were brain CT studies[2]. However, from a methodological point of view, the main attraction for the resolution of this kind of problem arises from the combination of the image analysis taken from the radiologists, with those obtained using AI based applications, that will contribute to the selection of the urgent studies and to aid the radiologists in their readings [2] .
Currently, specialized physicians almost exclusively make interpretation of medical images. The next decades will most certainly be of change, and computer-aided diagnosis systems, that have become one of the major research subjects in medical imaging and diagnostic radiology, will play an important role in the reading process. From a methodological point of view, the main attraction for the resolution of this kind of problems arises from the combination of the image reading made by the radiologists, with the results obtained from using AI based techniques that will contribute to the reduction and eventually the elimination of perception errors [3] . Undeniably, the machine learning procedures may distinguish normal studies from all its variations. Our goal is to have a system that is able to detect normal appearing structures, thus identifying normal studies, making the reading by the radiologist unnecessary for a large proportion of the brain CT scans.
Therefore, it is necessary to effect a rigorous assessment in order to establish which, are the real clinical contributions of such systems in decision support. It is here that AI appears to open the way for computer supported diagnosis in medical imaging. Since histological images are complex and their differences are quite subtle, subsymbolic systems (e.g. Artificial Neural Networks (ANNs), Genetic Algorithms and Evolutionary Programming, Particle Swarm Organization) should be used to overcome the drawbacks of pure symbolic systems. A methodology for brain CT feature extraction and automatic diagnostic generation is proposed. Preliminary results are presented and discussed in regard to the selected features and learning algorithms.
Nowadays Computer Aided Detection (CAD) studies are mainly concerned with screening mammography and thoracic CT studies. Tao Chan et. al studied the effect of a CAD system on clinicians performance in detection of small Acute Intracranial Hemorrhage on CT concluding that there were significantly improvements in the performance of emergency physicians when they make the diagnosis with the support of CAD [4] . Timothy et. al proposed to assess the effect of CAD on the interpretation of screening mammograms in a community breast center. Their conclusions revealed that the use of CAD in the interpretation of screening mammograms can increase the detection of early-stage malignancies without undue effect on the recall
